SU 001310482 A1 
Af>» 1993 



94-224143/27 

^^r^SSf^ nuUH,, for 
expression 

.y^^^nA^KMNAV.AKHMADEEVAV 



"CHERV 90.06.0/ 1 H(l-Cl) 
*SU 1810482-A1 ' " v 



ACKbU. USm. ' " ' ' — 

<l) is fed to H* im«t of ^.r^^^^A. 



iJiSofasing strings. Moreum^FesswonwcJc. 



|«MR10482-A * 



© 1994 DERWENT PUBLICATIONS LTD. 
14 Great Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised coping of this abstract not permitted 




SU1810482-A 



© 1994 DERWENT PUBLICATIONS LTD. 
14 Creat Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised copping of this abstract not permitted 




COK53 C0BETCKI4X 
COUI/IAAWCTVIHECKWX 

PEcnyennic 



(19) 



5U.„. 1810482 A1 



C5D5 E 21 B 29/10 



rOCYflAPCTBEHHOE nATEHTHOE 
BEAOMCTBO CCCP 
(TOCflATEHT CCCP) 



Si, 



OHMCAHME M30BPETEHM?^ r 

K ABTOPCKOMY CBWAETEflbCTBY 



£ tm err 



1 

(21) 4836184/03 
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(46)23.04.93. Bkmi. N? 15 

(72) A.C.HepeBamcMfl. A.B.<J>ommh, A.B.AxMa- 
AeeB h Q.CMyxaMeirapMnoB 

(56) naTCHT CUJA Nfc 3191677. ka. 166-14. 
ony6/iMK. 1965. 

ABTOpCKOe CBMABTe/lbCTBO CCCP 

1254137, *n. E 21 B 29/10, 1982. 
(54) CnOCOB PEM0HTA OBCAflHblX KO- 
/IOHH 

(57) HcnoAbaoBdHHe: peMOMT ysacTKOB c omb- 
raMM paapyuieHMA m Ae4>eicraMM b cTewicax o5- 

C8AHUX KO/IOHH. CyiUHOCTb M306p6TeHHH* 

noA6MpaK>T uwiifHAPHHecKMR naTpy6oK pac- 
MGTHoro nepMMeTpa. A*MHa KOTbporo 6o/ibiue 



BHyTpeHHero AMdMOTpa 2 peMOHmpyeMoro 
ynacTKa o6c3ahoA ko/iohmw, a A/tuna naTpy6- 
xa 6o/ibiue aamhu MHTepsana noBpexcaeHMR. 
npoM3BOA«T nonepeMHyio Ae<t>opMauMio nat- 
py6xa no Bcefi A^MHe ao nofepn ycToftsvtBO- 
ctm, 4>MKcauMK> ero a 3tom nonoxteHMu. cnycK 
b CKBaxcMHy m ycTBHOBicy b 3ohc noBpexcAe- 
MMfl nyTeM 4>uiccaTopoB. flpw 3tom Maiepwan 
naTpy6xa Bw6npaK>T no Mojxytuo ynpyrocm - 
E. kotopuA onpeAe/ifliOT M3 cooTHOiueHun: 

1 4 P 

E- — ,w . rAe P - KOHTaicTHoe AaB/iemie 
(h/R) 1v * 

naTpySica Ha ctghkm oScaAHOfl ko/iohhu: h - 
ToniAMKa ct€hkm naTpyfrca; R - paAwyc BHyr- 
peHHeA ere H KM 06C3AMOA ko/iohhw. 4 M/l. 
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Mdo6peTeHne othocmtcb k TexHO/iornw 
peMOHTHux pa6oT b He4>TeAo6biBaiomeft npo- 
MuiuneHHOCTM, a MMenno. k cnoco6dM hmkbm- 
AauMH ysacncoB c onaraMH paapyuieHiin m 
Ae^erraMti b CTeHicax o6c3ahwx ko/iohh. 

Ue/ib i43o6peTeHMfl — nosuuieMwe 9<t>4>ex- 
tmbhoctm pBMOHTHux pa6oT m o6ecneseHMe 
paBHOMepHoro npMxcaTMa naTpy6ica no bccm 
ero A^MHe « o6c3ahom ko/iohko npw ynpome- 
hmm npouecca ycraHOBKM naTpy6ica aa chbt 

MCKJHOMeHMA AOnOilMMTeAbHOrO B03AeHCTBMfl 

Ha 4»nr. 1 M3o6paxeHO ycrpbACTBb ah* 
npnaeAeHMH naTpy6fca b coctoshmo noTepn 
ycTOftMMBOCTM: hb $Mr. 2 - cbmbhmg A-A Ha 4>m r. 
1{ Ha <J>wr. 3 cesemie B-B Ha <J>nr. 1; Ha 4>w\ 
4 - narpy6oiu 3a<t>MKCMpoBaHHbi A b coctoahmm 

nOTepH yCTOftHMBOCTM. 

: YcrpoAcTBO Aft si npM&eAeHM* naTjpy6Ka 1 
b cocTOflHwe noTepw ycro Asm boctm - npoTurvt- 
Baioiuee ycTpo^CTBo - npeAcraB/iJieT co6oft 
KOHMM^cicyio onpaBKy 2 c 4>opMOo6pa3yiomwM 
crrepjKHeM 3 m ponMicaMM 4, 3aicpen/feHHbiMM 
no aamhb onpaBKM. Po/imkm 4 casaaHwc Mexa- 
HHMecxHM npMBOAOM 5, Bpamewwe na KOTOpuA 
nepeAaercfl ABuraTe/ieM 6. • floc/ie npM86A6~ 
hm* narpy6Ka b cocTO«Hne noTepMycTO^MMBO- 
ctm npw noMOiun AaHHoro ycrpoftcTaa oh 
4»MKcwpyeTc« o stom coctobhmm nocpeAcraoM 
^MKcaropoa 7. coeAMHeHHux MexAy co6oA 
crepxcHnMM 8. FIpmboa 5 npeACTaa/ifleT U3 ce- 
6s ayosaryio nepeAa^y c oahoA BOAytueA 9 m 
AByMA BeAOMUMM tuecrepHsiMM 10. 11. BeAy- 
maa oiecTepHA 9 ycraHOB/ieHa hb bwxoahom 
&any 12 ABwraTe/w 6i Ha Bajiy .13 BepxHeA 
bbaomoA mecTepHM ycTaHOB/tcH xpa.AHMA Bep- 
xhmA poumk 4. a Ha Ba/iy 14 hmjkhcA aeAOMoA 
uiecrepHM Kpa&HMA hmxchmA po/imk 4. Po/imkm 

4 (M BBpXHMB, M HWXHWe) CBfl33HHbie npMBOA* 

hum pGMHeM 15. Po/imkm 4, He cssoaHHue c 
BanaMM 13 h 14. Buno/iHeHbi ynpyroanacTMH- * 
humm turn noAnpysKHHeHu b peay/ibTdTe nero 
ohm OTdie^cMsaiOT Ae4>opMauMio narpy6Ka. 
Eokobub po/imkm 4 aaxpen/ieHbr b kohmmcckoA 
onpaexe 2 c BOSMOxHOCTbio apatueHMA. Ohm 
hb noAnpyxMHeHbi m ycTa ho bsi e h bi coocho k 
4K>pMoo6paayK>meMy CTepxHK) 3. 

Cnoco6 peMOHTa 3aKniOMaeTcn b c/ieAyio- 
iueM. 

BnaMa/ie ocymecTB/isiOT noAoop naTpyo- 
xa pacMeTHoro nepHMetpa m ynpyrocm. RaT- 
py6ox 1 Bbino/iHBiOT b BMAe to k koct e h ho ro 
xpyroBoro UM/iHHApa M3 MaTepna/ia o6/iaAaio- 
mcro cbomctbom ynpyroc™. npvmeM nepti- 
Merp' uMAMHApa 6o/ibUje BHyTpeHHero 
nepHMerpa peMomnpyeMOA o6c3ahom ko/ioh- 
hm, a AHMHa - 6o/ibtue MHTepaa/ia nospe^e- 

HMB 06CdAH0M KOAOHHbl . B KdMBCTBe 

MaTepMa/ia M3rotOBneHMn naTpy6xa mohcct 



6biTb Mcno/ibaoBana BwcoxoicaMecTBeHHafl 3a- 
Ka/ieHHan CTa/ib, CTexnonnacTMK m Apyrae Ma- 
TepManu, xapaxTepM3yiou4tie teM, mto 
HanpnxceHMA. B03HM xaxstuHe b hmx nocne no- 
5 TepM ycTOMMMBOCTM, He npe8ULuaK>T npeAenoB 
TexyMecTM abhhux MaTepna/iOB. T.e. coot- 
BeTCTByK)T ynpyrwM Ae^opMauwBM stmx Maie* 
pna/iOB. 

3aTeM npon3BOA«T nonepeMHyio Ae<J>op- 
^0 MauMK) naTpy6xa no scefi AHMHe ao noiepw 

yCTOMMMBOCTM M <|>MKCaUMIO ero B 3TOM COCTO- 

hhmm. Am BTOro naTpy6ox 1 noAaiOT hb bxoa 
onpaBKM 2 npOT«rMBaiomero ycrpoAcTBa c 

npGABapHTe/lbHO. BKi1K>MeHHblM ABMrdTeiieH 6, 

15 nepeAawiUMM BpameHMe Ha po/imkm 4 c no* 
Hoti4bK> Mexa HMHecxoro npMBOAa 5. Po/imkm 4 
aaxBaTbiaaJOT narpySOK m npoTftniBaioT ero 
BHyrpbKOHMMecKoAonpaBKH2ycTpoMCTBa.no 
■ Mepe ABMxeHMJi naTpy6xa BAO/ib BHyrpeHHeft 

20 noBdpxHocTM nocTeneHHo yBe/iMMMBaeTc* pa- 
AHBiibHasi Harpyaica, ABACTByioiMaii na Hero co 
cropoHw onpaBKM M3-3a yMeHbiueHMfl ee A^a- 
MGTpa. Vl3BecTH0. HTO TOHKMe ynpyrne oooaom- 
km noA ABftCTBHeM paflMa/ibHow HarpyaKH 

25 TepRKrr ycTOMMMBOCTb, nepexoAfl k HOBOMy co- 

CTOflHMK) paBHOBeCMS C BbinyK/lOCTbK). 

• o6paiueHHO0 k ueHTpa/ibnoA ocm mwimhapb. 
Am o6ecneM6HMn nepexoAa naTpybxa b co- 
CTOBHMe noTepM ycTOMMMBOCTM c^yxcMT 4>op- 

30 MOo^paayiotuMA CTepxceHb 3. kotopum 
koh ueHTpMpy eT paAMaiibHyio Harpy3xy Ha naT- 
py6oic TepaiotUMft y cto mm mb o ct b. . fla/ibHefl- 
uiasi npoTflxcxa naTpy6xa cBsaaHa c 
npoAOiixcaioiAMMCfi y aevi me h neM paAnanbHOM 

35 Harpy3KM k n pmboamt k y BejiMMeHMio Bbiny kao- 
ctm o6oaomkm naTpy6xa. noTepsiBiueM ycroM- 
MMBOcTb, a pe3y/ibTaTe Mero pa3Mepbi 
naTpy6xa 6yAyT cooTBeTCTBOBdTb TpancnopT- 
HbiM pa3MepaM Ten, cnycxaeMux b cxaaxMHy. 

40 B MOMeHT AOCTMxeHMfl naTpy6xoM TpaHcnop- 
THbtx paaMepoB oh npoTflrMBaeTcn k KOHuy 
onpaBKM 2 m Ha auxoAe M3 nee CTArnBaeTcn 

HeCKO/lbKMHM 4>M KC3T0 pd MM 7 (CM. <J)Mr. 4). K0" 

Topue xecnco coeAMHsik>T moxcay co6om CTep* 

45 MCHflMH 8. TaKMM o6pasoM ocymecTBn»K>T 
onepauMio <|>HiccMpoBaHM« naTpy6xa 1 bcocto- 

flHMM nOTepM yCTOMHMBOCTM. 

flooie aToro npOM3 boast ycTaHOBxy naT- 
py6xa b 30He noapeJKABHMn o6c3ahom ko/ioh- 
50 Hbi. 

AnsTaToro c noMotubio AepxcaTe/in (na nep* 
Texe ne noxaaaH) naTpy6ox. 3a<J>MKCMpoBaH- 

HblM B COCTOSHMM nOTepM yCTOMHMBOCTM. 

cnycxaiOT b cxaaxcMHy m ycTanas/iMaaiOT Ha 
55 ypoBHe ynacTKa nospe^eHMR o6c3ahom ko- 
noMHW. CTsrMBdiomHe naTpy6ox 1 ^MKcaTopw 
7 CHMMaiOT. nepeMeman BBepx coeAMH»K)iUMe 

MX CTepXHM 8, STO npMBOAMT K CHSTMK) P3AM- 

aitbHoA HarpyaxM. AeftCTByioiueM na naTpy6oK. 
noA AeMCTBMeM ycM/iMM b o6onoHxe. noTepsB- 
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uieft ycToanwBOCTb, naipy6ox 1 B03BpamaeTCfl sm cbok) *opMy. npuxaBUJMCb k BHyipeHHeA 

b MCKOAMoe paBMOBecHoe cocTO«Hwe. cieHxe o6caAHOft xojiohhu m nepexpwB 30Hy 

B CM/iy Toro. hto wcxoahwm bhguihvim w noBpexASHwi. 

aMeip narpy6xa Hecxo/ibxo Go/ibiue BHyipeH- AHa/iorwHHbiM o6pa30M 6w/im npoBeAenw 

Hero AMaMeipa o6caAHOM ko/iohhu. FlaTpydox 5 wcnuTaHWH b yc/ioBM»x no/tHoro 3anonHeHnq 

nflOTMO m paBHOMepHo npMXMMaeTCJi k o6caA- moaciim o6caAKOft ko/iohhu boao*. 

hoA iconoHHe. nepeicpuB yMacTOK noapexAe- /Ia6opaTopH«e AaHHue noATBepAMiiw pa- 

HMJJ 6oTocnoco6HOCTb AaHHoro cnoco6a peMOHTa 

Euum npoBCAeHu /ia6opaTopHue wcnuTa- o6caAHUX ko/iohh. riaTpy6oK no/iH0CTbK>, 6e3 

huh cnoco6a peMOHra ofcaAHux ko/iohh Ha 10 noapexAeHiia m cxiiaAOK BOccTaHOBM/i cbokj 

MOAeiiM o6caAMOft KOAOHHu c ue/Jbio npo- 4>opMy w iuiotho o6/tera/i BHyTpeHHKW CTeHxy 

eepxtfero pa6oTOcnoco6Hocni. MoAe/ibo6- oScaAHoK ko/iohhu, M3o/inpy* 30Hy nospe*- 

caAMOft ko/iohhu npeACTdB/isteT co6o& AeHMfl. 

ToncTOCTeHHyx) Tpy6y c BHyrpenHMM AnaMeT- (DopMy/ia M3o6peteHM« 

Pom 80 mm, napaMerpoM 251,2 mm m ahmkoA 15 CnocoS peMOHTa o6caAHwx ko/iohh, 

500 mm. BicniOMaiomMM noA6op ndTpy6xa pacneTHoro 

flaTpyGox Bbino/iH6H M3 CT6K/ion/iacmKd b nepMMOTpa, nonepeMHyio Ae<t>opMamiK) naT- 

8MA6 TOHKOdeHHoro xpyroBoro -UM/iHHApa, py6xa no Bcefl AnwHe, cnycx «ro b CKBaxcuHy m 

ToniUMHa ctchkm KOToporo 0,3 mm, a nepMMeTp ycraMOBKy b 3©He noBpexAeHwa. o t n h m a k>- 

251,6 mm. 20 m m a c si reM, mto. c ue/ibio nosuuieHwi 

B KdMGCTBe npOTRniBaioiuero ycrpofiCTBa 3<J><$»e ktwb h octm peMOHTHUx pa6oT w o6ecne- 

Mcno/ib30Ba/iacb KOHMMecxasi onpaexa co mchmh paeHOMepHoro npMxa™* naTpySxa no 

bxoahum AMaMeTpoM 100 mm, bsixoahwm - 70 Bceft ero AAwne k o6caAHO« xo/iOHHe npn OA- 

mm, aamhom 600 mm c oahmm 4>opMoo6pa3yio- HoapeMeHHOM ynpomeHMM npouecca ycTa- 

mMMCTepxHeMBAp/ibBHyTpeHHeftnoBepxHO- 25 hobkm naxpy6xa 3a cseT MCK/iioMeHMa 

ctw onpaBKM. OpoTRJKKa ocytuecTBiiR/iacb Aono/iHHTe/ibHoro BoaAeftCTBiw Ha Hero. Ma- 

A3B/i6HneM Ha Topeu naTpy6xa. Ha BbixoAe m Tepwa/i narpy6Ka Bbi6wpaiOT no moay/ik) ynpy- 

npoT*rwBa*omero ycTpoftcrea naTpy6ox MMe/i rocm E, nptmeM noc/ieAHnPi onpeAe/iflioT M3 

AMaMeTp 70 mm, npuseM 4>opMoo6pa3yiouMiA cooTHomeHM* 
CTepxeHb y*e He Kaca/ica BUBepHyroft 060- 

iiOMKM naTpyOxa, w b taxoM nonoxeHiin narrpy- 30 g ^ 1.^ P 

6ox 6ua nocneAOBaTeflbHo CT5iHyT AByMfl (h/R)*^ % 

4>MKCaTOpaMM v COQAMHeHHUMM MOKAY C060(l 

AByMfl craiibKbiMM crep)icHflMU. rAe p _ kohtskthoc AaB^eHwe naTpy6ka Ha 

3a T eM naxpy6ox 6u/t cnymen b MOAenb ctghkm o6caAHO« xotiohhw; 

oScaAHOft ko/iohhu ao ypOBHR 30HW noBpex- 35 h . TOfllUMMa CTeH KM naTpy6xa: 

AGHiifl o6caAHo» xoflOHHbi c noMombio Aepxca- R _ a c BHyT p e „„ eft noaepxHOCTM o&- 

Te/iR, nonepeHHbie paaMepw xoToporo He caAHOM ko/iohhw 

npeBbttuanM 70 mm. 3a T eM CTflrwaaiomie <|>mk- a none pe H „yK, Ae<t>o P Ma 4 MK> ^ a T P y6Ka no 

caiopbi CABiira/iM x sepxneMy Topuynarpyexa Bce0 e ocyiueC TB/i«ioT ao notepw ycroii- 

3acMeTycMnMii.nepeAaBaeMoroMepe3CTep^ 40 m „ BOCT m ( aareM ero 4>Mxc K pyiOT b ^tom cocto- 

Mw ' ahmm m noaie cnycxa b 3QHy tioBpexaeHMn 

B MOMeHT chrtmr nocneAHero <J>nxcaTopa 4> M rcaTopbi chmmbiot. - : 



cbo5oahm« naTpy6ox no/iHOCTbio bocct3ho- 
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CocT3BMT6/ib O.MyxaMeTrapvtnoB 
PeAaicTop O.CTeHMHa TexpeA M.MopreMTa/v Koppeicrop CnaTpyujeea 

3a«a3 1426 Tnpa)K llOAnucHoe 

BHHI/iriH rocy as pct Be h h o ro KOMMTeTa no M3o6peTeHMRM ii OTKpwTMflM npw TKHT CCCP 
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Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1.4P/(h/R) 11/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 



1810482 



6 

its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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[see source for Figures 2, 3 and 4] 
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